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The Earth's polar ice cover Is one Qf the most sensitive components of the Earth system to climate ICESat has provided an important new and valuable tool for understanding the behavior of the Earth’s ice
change, and it has the potential to impact climate and sea level dramatically. The last decade has cover and various other aspects of the Earth system. As a result, the NRC Decadal Survey identified its
seen change occur far more rapidly than was ever thought possible. follow-on, ICESat-2, as a high-priority near-term mission. The survey recommended the earliest possible launch

of a system to achieve the following objectives:
. Determine mass balance of ice sheets and their contributions to sea level

e Repeat measurements of sea ice freeboard, enabling estimates of sea ice thickness change
e Measure canopy depth to support estimating changes In terrestrial biomass

For example, the in 2002, the
Larsen B ice shelf, believed to be
more than 10,000 years old, with
an area approximately the size of
Rhode Island, and about 700 feet
thick, disappeared in just over one
month. In response the glaciers

“Given the rapidity of the change in polar sea ice and ice sheets and the limited remaining lifetime of ICESat, a
critical gap would arise if the new measurements were not made prior to ... 2015”. [NRC Decadal Survey, 2007]

that fed the ice stream accelerated
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such as mass change from a GRACE
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decay. Thickness is estimated from I7:'If?ure 6. Global estimates of mean canopy height derived from ICESat. thinned to less than 2 m thick (black ovals) ,
measurements of the height of the e capability of retrieving tree height with ICESat-2 will contribute to the making the ice more vulnerable to rapid decay.
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Figure 3: ICESat-2’s unique measurement model employs multiple SITects. . . ey . .
beams of very high pulseqrepetition frequency photon%offnting lasers O years of data from the current ICESat-2 will carry the measurements initiated by ICESat into the future, and will enable
arrayed across-track. The measurement of surface elevation change ICESat mission show that Greenland trend assessments and robust model development and refinement. In so doing, it will
that is obtained from these precise elevation measurements provide and key parts of Antarctica are . : ; S P : . g,
assessments of the ice sheet contributions to sea level. thinning at their margins - very rapidly advance the science in multiple disciplines and provide answers to some of the most
In some places - fundamental questions in climate change research: How is the Earth’s ice cover changing?
and thickening slightly at their interior. |ICESat data also show that Arctic sea ice is thinning What is driving that change, and what do these changes mean for the future?
substantially, such that the volumetric rate of loss is significantly greater than the loss in area.




